High-resolution time-of-flight mass spectrometry for suspect screening and target quantification of pharmaceuticals in river water.
The growing interest in screening and quantification of potential harmful pharmaceuticals in the environment requests multi-residue analytical techniques. Large-volume injection ultra performance liquid chromatography (LVI-UPLC) in combination with full-spectrum high-resolution mass spectrometry (HRMS) is a promising alternative for the state-of-the-art MS/MS instruments, because of its ability to analyse a virtually unlimited number of analytes thereby avoiding the time-consuming sample enrichment steps. We developed and fully validated an innovative analytical method for suspect screening and target quantification of a set of 69 pharmaceutical compounds in surface water based on LVI-UPLC coupled to a quadrupole time-of-flight (QTOF) MS. In a systematic research, we showed that optimal mass accuracy was obtained after centroiding the spectra. A novel suspect screening strategy was developed, assuring the detection of 95% of the pharmaceuticals spiked in surface water by modelling the variability of the signal intensity-dependent accurate mass error. A first screening of five Belgian river water samples revealed the occurrence of 30 pharmaceuticals (antibiotics, analgesics, antidepressants, alkylating agents, antiinflammatories, etc.). Concentrations between 17 ng/L up to 3.3 microg/L were subsequently measured by the validated target quantification.